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mUNSDraNAL ESTRADIOL 0ELIVERY SYSTEM 



THe ovarian secretion of 17j9-estradiol is lac)cing in 
postmenopausal wonen. In many women this physiological 
phenomenon induces progressive hypotrophy of the 
urogenital system as well as characrerisric vasomotor 
symptoms, often followed by osreoporosis affecting 
particularly the verteisral column. 

These climacteric symptoms can be prevented by an 
exogenous estrogen-based hormone replacament therapy . 
However; the oral administration of 17^-estradiol 
(hereinafter referred to as wos-tradiol") has piroblamsr 
since the hormone is modified in rhe intestine and in the 
liver and produces high blood levels of its metabolites, 
such as estradiol sulfate, estrone and estrone sulphate 
which may accumulate in the organism if the 
administration is prolonged. One of the undesired effects 
ot tho oral administration of estradiol is the increased 
synthesis by the liver of proteins, including the 
substrate of renin, with a possible consequent increase 
in arterial pressure. 

The oral route can be bypassed by the transdermal 
administration of estradiol, which delivers the active 
ingredient directly into the systemic circulation. 
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However, the diffusion of est:radiol through th« -kin is 
difficult. TO improve it, a speoial transdermal systems 
be developed that can enhance the absorption of 
•etradiol, such as an especially designed, estradiol 
containing, . pressure sensitive adhesive patch, i.e. «n 
Es^iol Transdermal Pat:ch (hereinafter referred to as 

"OTP"-) . 

The OTP reprasents a oonsiderablG therapeutic progress, 
over the conventional oral administration, since it 
avoids the "first pass effect" and delivers estradiol 
directly into the systemic circulation in quantitxes 
comparable to those which are physiologically produced by 
the ovaries. 

X widely used OTP is represented by a reservoir in which 
estradiol is dissolved in ethancl gelatinised with, for 
example, hydroxypropyl . cellulose. The reservoir xs 
contained by a membrane, through which estradiol diffuses 
to the skin, in this system the membrane becomes the 
diffusion-rate limiting component of the OTP, as xt is 
the case of an OTP already on the marlcat. 

various patents have been applied for Ui connection with 
OTPS provided with diffusion-rate limiting membranes and 
the use of solvents such as ethanol, alone or in mixture, 
for dissolving or dispersing estradiol in the drug 
reservoir, and for improving its absorption through the 
skin. Thus, for example, GB patent 2158 355 describes the 
use of a combination of propylene glycol and glycerol i*. 
variable ratios; us pat«it 4 658 3« describes the uee of 
polyethylene glycol monolaurate as agent for impr^rring 
the skin-penetration of estradiol (-enhancer-), and EP 
patent 0 147 146 describes the use of menthol for the 
same purpose. 

The transdermal systems based on diffusion-rate limiting 
m«Bbranes involve various problems. For instance any 
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snail hole in the membrane causes Inevitably the 
breaJcaovn of the whole transdermal system. 
13ieae systems often require the use of absorption 
enhancers, which ultimately act by disrupting the 
intercellular connections of the superficial layers of 
the skin. This effect increases the permeeOsility of the 
skin to the active ingredient but often causes skin 
irritation or sensitisation. The zibsorption enhancers may 
also be absorbed through the skin causing unwanted 
systemic side effects « 

In general the systems with diffusion-rate limiting 
membranes do not allow to achieve constant release rates 
of the active ingredient ^ which is disadvantageous since 
usually the therapeutic treatments require that the 
active ingredient is released over a prolonged period of 
time. 

XnoUi^r* po0si]»l6 o^rue^uaro o£ 'baf&nsdarstal ayo^ttmtt is 

of the so-called "monolithic" systems. In these systems 
the active ingredient is dissolved or dispersed in a 
"BMitrlx" , whiuli beuuiutttt una arug reservoir and concal^zm 
also the pressure sensitive adneslves which assure the 
edtxeslon uC UUts U£aa»Uoi.iiial :»y«»Uem Lw Lliv ai^lii* Zu the»« 

systems the release of the active ingredient, from the 
matrix takes place by diffusion, which is driven by the 
chemical potential of the active ingredient resulting 
from the eoneontration gradiont a.nd the thermodynanic 
properties of the components Of the matrix. 

Many patents have recently been published on OTP based on 
matrix systems. 

Thus, for example, £P patent 0 379 045 describes an OTP 
in which the system contains 2% estradiol dispersed in a 
suitr ix constituted by an aery 1 ic polymer , an 
ethylene/vinyl acetate copolymer, gums and adhesives. 
Lecithin, butylene diglycol and propylene diglycol are 
used as absorption enhancers. 

EP patent 0 371 496 describes an OTP in which estradiol 
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is dispersed in a matrix constitucad by acrylic polymers, 
vinyl acetate, guaa and silicone, containing also various 
•nhancers such as oleic acid, etHanoi and glycols. 
JP patent 02 196 714 describes the use of a aatrix 
constituted by a copolymer based on 2-etbylhexyl aerylate 
and vinyl pyrrolidone, and absorption •nhaneere 
consisting o£ lactic esters formed by Cj, - C^q alcohols. 
EP patent 0 341 202 describes the use of methyl 
pyrrolidone and •ucalyptol aa •nhaneers- 
A last example is EP-A-88 394.3, which describes a 
transdermal patch containing as-enhancers polysorbate 80* 
polyoxyethylene ethers and aliphatic alcohols with high 
molecular weight. 

The use of enhancers to improve the absorption of 
estradiol through the slcin is clear from the quoted 
patent literature. 

in order to avoid the drawbacks connected with the 
snhancers (skin irritation, systemic side effects) the 
absorption of the active ingredient can be improved by 
increasing its thermodynamic activity in the matrix, for 
example by increasing its concentration. This, however, 
often leads to supersaturated matrices due to the limited 
solubUity of the active ingredients'. In order to 
stabilise the supersaturation, additives must be included 
in the matrix (cfr. for example, DEH:-3 933 460). 
Nevertheless the systems remain in metastable conditions 
and the incorporated active ingredients may crystallise 
during time, decreasing their thermodynaBiic activity, 
which is tne driving force for diffusion through th* 
sldn. The physical stability of these systems is 
therefore not predictable. The crystallisation of the 
active ingredients may also change the adhesive 
properties of the transdermal patch, jeopardising the 
adhesion of the matrix to the skin and the reliable drug 
absorption. 
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The matrix of -aonolitJxic" transdermal patches must 
therefore comply with several prerequisites, m fact the 
active ingredient must be provided by a notable 
therBOdynanic potential and nevertheless it BUst be 
stable in time. Since the matrix contains also the 
pressure sensitive adhesives which stick the patch to 
the '-sKin, it must have good "tack" properties. 
Nevertheless the patch must be easily removable from the 
skin after use, and during this procedure the matrix must 
remain attached to the outer covering and not to the 
skin. The adhesives must not "creep", because in this 
case the patch would stick to the container. As already 
pointed out, the matrix should not contain absorption 
enhancers, in order to prevent akin irritation or 
sensitisation. In addition, obviously, all the components 
of the matrix must be well tolerated by the skin, even 
after repeated and prolonged applications of the patches, 

nftaeript!iQn of tS \tt present Invention 

Several formulations were investigated in order to 
optimize the matrix of the OTP described in this 
invention. Most formulations were based on acrylic 
copolymers, to which different substances were added in 
order to improve the adhesive quality of. the matrix, for 
example hydroabiethylalcohol , glycerylester of hydrated 
collophonium, pentaester of hydrated collophonium, 
methylester of partially hydrated collophonium, or o- 
methylstyrol/styrol copolymers. All these fomulationa 
had to be discarded because of crystallisation of the 
active ingredient or impairment of its release rata. 
Based on this experience a monolithic matrix was 
developed which represents a definite improvement over 
the present state of art, since it eliminates or reduces 
to a minimum the main disadvantages of the transdermal 
patches known up to now and previously described. In fact 
the new invention provides a system for the transdermal 
administration of estradiol which is well tolerated, is 
stable, is effective, prevents the crystallisation of the 
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activ* ingradiant in tne matrix, ensures adequate and 
•Xtandftd levels of tne active ingredient in blood, and 
bas very good tack and adhesive properties. 

According to the invention the above mentioned features 
vere provided by a transdermal patch for the extended 

reXene o£ 17^-oo*radiol onto tbo «lcin con«Ji«t:inc of; 

a) an outer covering (baclcing foil) ; 

b) pressure-sensitive adhesive copolymers constituting 
tho patrix In which th« active inoredient is dissolved 
or dispersed (drug reservoiry ; 

c) a protective liner, which is removed at the time of 

use. 

ThA invention describes a new transdermal patch for the 
extended release of estradiol to the skin, in which the 
active ingredient is dissolved or dispersed in a suitable 
pressure-sensitive adhes^ive copolymeric matrix and which 
surprisingly avoids the need of substances to improve the 
absorption of the drug through the skin (enhancers), or 
of supersaturated solutions of the active ingredient, 
thus preventing problems of skin compatibility and of 
stability of the whole system,. 

A specific embodiment concerns a transdermal medicated 
patch which is characterised in that the components of 
the adhesive copolymers are obtained by radical 
polymerization of 2-ethylhexyl acrylate, methyl acrylate, 
acrylic acid, vinyl acetate, hydroxyethyl acrylate or 
nixtares thereof, possibly with quantities of less than 
0.5* (w/w) of other additives in the adhesive copolymers, 

A specific embodiment of the invention concerns a 
transdermal medicated patch in which the adhesive 
copolymers of the matrix are obtained by radical 
polymerisation of (w/w of the matrix) about 50* to 70* 
(preferably 55* to 65* and especially 61* to 64*) 2- 
ethylhexyl acrylate, about 20* to 40* (preferably 24* to 
32* and especially 25% to 28%) methyl acrylate, about 2* 
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to 8% (prefersdsly 3% to 5% and especially 4% to 5%) 
acrylic acid^ about 2% to 10% (preferably 3% to 7% and 
•specially 4% to 5%) vinyl acetate, and about 0.5% to 3% 
(pr«f«rably 0,7% to 1.5% and especially about 1%) 
hydroxyethyl acrylate. 

SoaXl' quantities of less than 0.5% of other substances 
may also be used to improve the adhesive properties and 
the strength of the matrix. 

According to the invention no cross-linker is used in the 
adhesive copolymer, such as titanium acetylacetonate# as 
it is suggested by the prior art in order to avoid 
creeping of the adhesives onto the removables protective 
liner and therefore sticking of the patch to its 
container. The problem of creeping is surprisingly 
avoided in the invention by using the described 
copolymers obtained by radical polymerization. 

The OTP according to "thg~^nventiqn~i» uhaiacteriaed by a 
content of l7i9-estradiol from 1% to 5%, preferably 2.0% 
to 2*5%, (v/v) of the weight of the adhesive copolymers. 

A specific embodiment of the invention concerns a 
transdermal patch which contains about 4 mg 17/9-estradiol 
per 18 to 20 cm^ of patch area. 

A specific embodiment of the invention of the transdermal 
patch comprises an outer covering of suitable protective 
materials, which forms the external backing foil of the 

pa^oH flunci ia oono'ti'tui^aa by a foil of Uiln, £Xaxll>lo mnA 

water- impermeable material, preferably selected from the 
group of polyester, polyurethame, polyethylene and/or 
polyvinyl chloride. 

riually^ tlie trenadoxiaal pa^cH cLOcosrdincf l^o ^He inven^ien 

comprises a removable protective liner, preferably 
constituted by a foil of paper or polyester which is 
preferably silicone^coated on one or both sides and that 
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is easily removed at the time o£ use without impair in9 
the transdexnal patch. 

According to the additional embodiment or the Invention, 
a process is described for the production of a 
transdermal patch for the extended release of 17^- 
estradiol to the sicin, which is characterised in that 
pressure-sensitive adhesive copolymers containing 17^-^ 
estradiol as active ingredient are spread onto a 
removable protective liner and then covered by another 
liner which becomes the outer covering. 
Alternatively the pressure^sensitive adhesive copolymers 
containing l7^^stradiol are . spread on a water* 
impermeable foil which becomes the outer covering, and 
are then covered by the protective liner. 
Still alternatively the pressures-sensitive adhesive 
copolymer containing 17^-estradiol are spread on an 
intermediate liner (usually a siliconized paper sheet) 
and then covered by the foil of the outer covering to 
which the copolymers adheres firmly » In the final 
manufacturing process the intermediate liner is removed 
and substituted by the protective liner. 

According to a preferred rabodimant of the claimed 
process the transdermal patch can be produced as follows: 

- the pressure^sensitive adhesive copolymers are 
dissolved in an organic solvent (adhesive mixture} ; 

17/?-estradiol, dissolved or dispersed in an organic 
solvent or in a mixture of solvents, is dissolved or 
dispersed in the adhesive mixture by stirring^ at a 
concentration from 1% to 5« (w/v) of the dry weight of 
the pressure-sensitive adhesive copolymers; 

^ the obtained mixture is concentrated by evaporation of 

aem* o€ 1;ho aolvoneo and -feiMn ap;r«a<l oa^o t:l&a mnovabl* 

protective liner, preferably constituted by a foil of 
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paper or polyester which is silicone-coated on one or 
on both sides; 

alternatively the mixtTire is spread onto the foil ot 
the outsr covering, constituted by water-iapermeable 
naterials preferably selected from the group of 
polyester, polyurethane, polyethylene and/or polyvinyl 
Chloride; 

still alternatively the mixture is spread on an 
intsraediate liner, preferably consritutad by a sheet 
of paper, preferably siliconized on one or on both 
sides; 

- the solvent is evaporated at a temperature from 30* to 
80 'G, with or without applying a vacuum; 

_ a foil of thin, flexible and water-iaipenneable material 
conetitaiting the outer covering is applied, or, 
alternatively the final protective liner is applied or 
alternatively the intermediate liner is removed and 
replaced by the final protective liner, according one 
of the three procedures outlined above as examples; 

_ the produced composite medicated foil is cut into 
portions of appropriate shape and surface, such that' 
•caey conrain znc roqulrea qu*tju-xuy or Uus awLlvw 
ingredient suitable for the therapeutic use, and in 
this way the final tremsdermal patches are obtained. 

The appropriate qualitative-quantitative selection of the 
acrylic components of the final copolymer obtained by 
radical polymerization i.e. 2-ethylhexyl acrylate, 
acrylic acid and hydroxyethyl acrylate, and of vinyl 
acetate which acts also as solvent for the active 
ingredient, is suitable for a transdermal ayetea for the 
extended release of estradiol which is stable in time and 
does not give rise to crystallisation of the active 
ingredient in' the matrix. 
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•jterwver, as will be described belcw, the sarum levels or 
estradiol in aenopausal patients obtained after Having 
applied the transdemal patcai to their sldn, are nore 
constant during the application tiae than during the 
application of a patch provided with a diflusion-rate 
limiting nenbrane and ethanol as enhancer, surprisingly 
the extent of absorption after the application of the 
invei^ed OTP was similar to that of the enhanced syeten. 




The production process of the transdermal patch according 
to the present invention, containing 4 ng of 17^- 
•stradiol as the active ingredient per 18 ea? of patch 
area (hereinafter referred to as -DERMESTRIL") is 
illustrated further by the foUowing, non-limiting 
exaaple. 

An adhesive mixture was prepared dissolving in 3 litres 
of ethylacetate a mixture of copolymers obtained by 
radical polyaeriaation of 1038 g 2-ethylhexyl acrylate, 
S20 g methyl acrylate, 63 g acrylic acid, 87 g vinyl 
acetate and 17 g hydroxyethyl acrylate. 

A quantity of 40 grams of 17^-estradiol was dissolved or 
finely suspended in a mixture of solvents constituted by 
1 litre of propan-2-ol and l.S litre of ethyl acetate. 
This solution was added, under stirring, to the mixture 
of copolymers prepared as described above. 

The mixture was stirred until ' a homogeneous mass was 
obtained and this was evaporated to produce a mixture 
with a consiarency appropriate for spreading on the 
appropriate liners. Then the adhesive mixture containing 
the active ingredient was spread onto a foil of silicone- 
coated paper or polyester and dried at a teaperature 
between 30 • and 80* c to produce a fila matrix weighing 
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abcmt 98 g/m^ (± 5%) as the dry weight, corrmapondlng to 
about 2.2 g of 17/9-estradiol per of the dry matrix. 

Finally, a polyaatar foil, about 15 Mm thick, was stuck 
on tha matrix to form the outer covering of the patch. 

Individual circular patches having areas of 18 cm^, each 
containing 4 mg of the active ingredient, were cut from 
the composite medicated foil to form the final 
transdermal patch. 

In summary, the steps for preparing the estradiol 
transdermal patch (OTP) according to the present 
Invention consist substantially of: 

- adding a solution or a fine suspension of estradiol to 
a suitable mixture of copolymers of acrylates and vinyl 
acetate ; 

spreading a thin layer of the mixture formed by the 
dicpanion <»£ ^h** ^ni^.iw incrredlent in the acrylic 
copolymers on a protective liner of silicone-^coated 
paper or polyester to be removed at the time of use; 

- drying the liquid adhesive film formed by the acrylic 
copolymers and containing estradiol, at a temperature 
between 30' and 80 *C in order to evaporate the solvent, 
with or without applying vacuum; 

- applying a foil of thin, flexible, water** impermeable 
material which constitutes the outer covering of the 
patch; 

- cutting the composite medicated foil produced as above 
described into portions having the desired shape amd 
surface, for example 18 cm^ for patches containing 4 mg 
estradiol; 
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_ altarnativ* procadxirM are also possible, sucih as 
"sproading tt» adneslvc mixture onro tbe oatar covering 
or onto an intermediate liner. The following 
manufacturing steps are then made in order to produce 
tne appropriate final composite medicated foil. 

T^ftlt"** ^si-mdiol in vltrg 

•Che release of estradiol from the OTP produced according 
to the invention ("DBRMESTRIL") was tested in vitro with 
the following procedure. 



Discs cut from DEBMESTRIL OTP, with surface areas of 6 
cm2 and containing about 1.33 mg of estradiol, were 
applied to a support deposited on the base of the 
dissolution test apparatus according to USP XXII, 
consisting of a 1 litre glass vessel and a rotating 
blade. 

the distance between the support and the blade, which 
rotated at a speed of 50 revolutions per minute, was 2.5 
cm and the dissolution liquid was constituted by 900 ml 
of water at 32*C. 

Portions of l ml of the solution were witntteawn at 2, 4, 
6, 8, 12, 24 and 36 hours after the start of the 
experiment, and the estradiol content was determined by 
BPIiC. The test was repeated 6 times. 

The quantities of released estradiol, expressed as 
milligrams and as percent of the nominal content of 
estradiol in DEBMESTRIL at the various times, are given 
in table 1. 

Table 1 

Milligrams and percent of estradiol released in the in 

vitro teist 



Time (h) 


mg 


% of nominal 


2 


0.66 


16.5 


4 


0.95 


23.8 


6 


1.25 


31.2 


12 . 


1.70 


42.5 


24 


2.48 


61.9 


36 


3.20 


80.0 
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Table 1 fihovs thaz from 6 to 36 hours the release 
Icinetlca is linear and can be expreeaed by the equation: 
R « 0*8966 0.0646 x h 

whore R - ag of eetradiol released and h ^ tine in hours. 
Table 1 flhovs also that about 30% of the estradiol 
contained in thd patch had been released after 6 hours, 
about^ 60% after 24 hours and about 80% after 36 hours. 

Bioavailability of estradiol from DERMESTRTL 

The bioavailability study was carried out in 

postmenopausal women. DERHESTRIL was compared with an OTP 

commercially available and characterized by a diffusion 

rate limiting membrane, and containing ethemol as solvent 

and absorption enhancer (hereinafter called "Reference 

OTP"). 

TWO DBRMBSTRIL patches prepared according to the 
invention, and containing each 4 mg of estradiol per is 
cm^, or two Reference OTPs, also containing 4 mg of 
estradiol, w«e applied on the s)cin of the subjects for a 
single application of 96 hours. 

studied were 20 subjects and the patches were applied 
according to a cross-over design, with a suitable wash- 
out period between the two treatments. 

Estradiol in blood serum was determined by a RIA method. 
The estradiol serum levels expressed in pg/ml are given 
in. figure 1 smd in table 2, Table 2 gives also the 
averages of the maximum concentrations found (Cj^^^^) , of 
the times to the peaJc (t^^) and of the area under the 
concentration/time curve (AUC) in the period 0-96 hours 
after administration. 
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Bitradiol levals in serun at various times attes the 
application of 2 OTPs according to the invention 
(OESHESTRIL} or ot 2 coimercial OTPs (Reference OTP). 
Bath, DERMBSTRZL and Reference OTP contain each 4 wq 
estradiol. Averages and SD of 20 subjects* 



- . 




Estradiol 


pg/ml ± SD 






Hours 


DERHESTRIL 


Reference OTP 




0 


X.96 


± 


3.94 


2.06 


t 


3.81 




2 


5.34 




7 .87 




± 


29.45 




6 


25.27 


± 


34.54 


67.65 


± 42.57 




8 


42.46 


± 


31.52 


68.91 


± 


25.86 




12 


55.07 


± 


46.51 


61.35 


± 


21.26 




24 


51.86 


1 


28.63 


53.35 


+ 


16.76 




36 


56.28 




32.87 


61.37 




23.31 




48 


44.43 




24.13 


49.34 




18.37 




60 


47.74 


± 


30.17 


42.78 




21.19 




72 


41.02 




22,29 


30.48 


± 


15.34 




84 


. 40.03 


± 


19.87 


22.33 


± 


12.87 




96 


35. X8 




19 . 73 


19. SS 




9.16 




108 


8.80 


± 


6.5L 


7.49 




5.39 




120 


7.01 




5.91 


5.76 


+ 


4.89 


^Biax 




66.18 


± 


45.0 


87.35 


± 


29.87 


^aaac 




35.00 


± 


19.8 


18.80 




18.99 




(0-96 h) 


. 4286 


± 


2409 


4268 


± 


1226 



Prom thA restilts given in table 2 it can be concluaed 
that tlie areais under the concentrarion/time curves (A0C) 
do not differ significantly after the two treatments. In 
fact the AUG (0-96) after DERMESTRIL was 4286 ± 2409 (SD) , 
and after the Reference OTP was 4268 ± 1226 (SD> * 
7hi0 dwftonstratos thot the bioavailaJsillty of eettadiol 
from OEHMESXRXL is the same as that from Reference OTP, 
atnd this is a surprising resuxr necause dermestrxXi does 
not contain absorption enhancers. 

TQiiiTrahilitv hv the Skin 

The slcln tolerability to the OTP prepared according to 
the invention was evaluated on 10 female guinea pigs 
weighing between 300 and 400 grams » 

The patches were applied to the previously shaved left 
scapular region of the animals. An area of patch of 2 x 2 
cm cut from DERHESTRIL and thus containing about 0«89 mg 

M'teadlol/ mo s-tuolt on oH«vod «klA and X«£t^ th*M 
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for eU30Ut 6 hours. The t:olerabllity of the patch vas 
evaluated by the appearzmce of erythema or oedena after 
24 hours of application, according to the follovino 
ecorem. 



Score 


ERYTHEMA 


OEDEMA 


0 

1 

2 
3 


NO Affect: 
Slight 
Moderate 
Intense 


No affect 
Slight oedema 
Moderate oedema 
Severe oedema 



The test Man repeated using the same scores after 7 days, 
in order to record a possible sensiti2ation induced by 
the patch. 

The overall sum of the scores relating to erythema for 
the 10 animals was 1 of 30, because only 1 animal out of 
10 shoved a slight erythema (30 is the maximum score 
obtainable) . 

No animal presented oedema. 

In the sansltisation challenge carried out after 7 days, 
no animal had erythema or oedema, demonstrating that the 
patches were well tolerated and did not induce 
sensitisation under the experimental conditions. 

Examples 2 to 4 and Comoaraljiive Examples 1 to 7 
Table 3 summarizes the composition of the matrix of 
Examples i to 4 and of the Comparative Examples 1 to 7. 
The conespondlng formulations of the matrix containing, 
the copolymers obtained by radical polymerization of the 
acrylic compounds are quantitatively listed in table 3. 

The r#M»ii1tin<y OTP« w^t-* t'Mt-od fox- ataOjillty, and aXao, 

in six human subjects, for adhesion and sJdLn 
compatibility. The results obtained with the eleven 
formulations are also reported in table 3. 
The results clearly show that formulations No. 1 to 4 amd 
particularly Ho. l exhibit the properties required for 
the matrix of a "monolithic'- transdermal patch. 
Conversely other formulations, which are here listed as 
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Cpiflparative Sxaatplas 1 to 7, had dlfladvantagM, for 
Instance discolouration (formulations No. $ to 10) , 
unaeeopfea]»lo akin eeonpalribilii-y C^o^^^"^ ^'^i^^^ ^'o. , or 
unacceptablo tack propsrtlas (foraialations No. 6, 7, 9 

and U) . 



Percentage of monomers in the acrylic copolymers and other substances 
these copolymers. 





Sxanples 


comparaclve sxas^les 




1 


2 


3 


4 


1 


2 


3 


4 


5 


6 


7 


toxaulotlon Ho. 


1 


2 


3 


4 


5 


6 


7 


S 


9 


10 


11 


Substanceg 
























2-EHa. - 


62.6 


61.5 


63.4 


57.6 


66.9 


62.2 


63.1 


64.0 


59.2 


56.6 


64.2 


MA. 


26.4 


33.0 


21.5 


19.5 


0.0 


26.4 


21.5 


16.5 


25.1 


24.0 


16.5 


VX 


5.6 


0.0 


9.8 


8.9 


28.0 


5.6 


9.9 


14.0 


5.3 


5.1 


14.0 


AA 


4.4 


5.5 


3.6 


3.3 


0.0 


4j3 


3.5 


2.7 


4-1 


3.9 


2.8 


GHA 


0.0 


0.0 


0.1 


0.1 


0.2 


0,1 


0.1 


0.1 


0.0 


0.0 


0.1 


HEA 


1.0 


0.0 


1.8 


1.6 


5.0 


1.0 


1.8 


2.5 


1.0 


0.9 


2.5 


TA 


0.0 


0.0 


0.0 


0.0 


0.0 


0.4 


0.3 


0.3 


0.4 


0.4 


0.0 


HR 


0.0 


0.0 


0.0 


9.1 


0.0 


0.0 


0.0 


0.0 


4.8 


9.1 


0.0 


























Estrad. solub. 


G 


G 


G 


G 


G 


G 


G 


G 


G 


G 


6 


Discoloration 














+ 


+ 


+ 


+ 




Tadc on skin 


G 


G 


M 


G 


6 


3 


B 


G 


B 


G 


S 


SIcin compat. 


G 


M 


M 




B 


6 


6 


K 


G 


M 


G 



Legends; B » Bad; H >" nedlum; 6 » Good; s = Too strongf 
» Present; * - Absent 

Substances: 

2-^EBA « 2«Ethylhexylacrylate 
HA - liethylacrylate 
VA - Vinyl acetate 
AA - Acrylic acid 
GHA « Glj^idylmethacrylate 
HEA s Hydroafyethylacrylate 
TA ie Titanium ace^lacetonate 
HR » Hydrocarbon resin 
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li A tranadanoal medicated patch for the extended release 
ot 17^^estradiol to the skin, consisting of pressure- 
sensitive adhesive copolymers in which the active 
ingredient is dissolved or dispersed (matrix), 
•upported by a water-imperaeable foil (outer covering) 
and covared by a protective liner that is removed at 
the time of use. 

2. A transdermal medicated patch according to claim 1, 
chancterized in that the pressure-sensitive adhesive 
copolymers are obtained by radical copolymerization of 
2-ethylhexyl acrylata, methyl acrylata, acrylic acid, 
vinyl acetate, hydroxyethyl acrylate or mixtures 
thereof. If suitable, other substances may be added to 
the adhesive copolymers in quantities less than 0.5% 
(v/w) of the matrix. 

3. A trimsdermal medicated patch according to claim 2, 
ehaneterlzed in that the pressure-sensitive adhesive 
copolymers are obtained by radical copolymerization of 
(w/w of the matrix) about 50% to 70% (preferably 55% 
to 65% and especially 61% to 64%) 2-ethylhexyl 
acrylate, about 20% to 40% (preferably 24% to 32% and 
especially 25% to 28%) methyl acrylate, about 2% to 8% 
(preferably 3% to 5% and especially 4% to 5%) acrylic 
acid, about 2% to 10% (preferably 3% to 7% and 
especially 4* to 5%) vinyl acetate, and about 0.5% to 
3* (preferably 0.7% to 1-5% and especially about 1%) 
hydroxyethyl acrylate. 

4. A transdermal medicated patch according to any of 
claims 1 to 3, characterized by a content of 17^- 
estradiol from 1% to 5% and preferably 2.0% to 2.5% by 
weight of the adhesive copolymers. 

5. ' A trsmsdermal medicated patch according to any of 
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Claims i to 4, characterized by a content of about 4 ag 
17^-eatradiol per 18 to 20 ca^ of patch araa« 

6. A transdernal medicated patch according to any of 
elaias 1 to 5, chtraeterized in that the patch coapriw 

. a r«aovable protective liner, praferahly constitiit«l 
by' a aheet of paper which is preferably silicbne- 
eoatad on one or both sides. 

7. A transdermal patch according to any of claims 1 to fi, 
chuneteHzed by an outer covering constituted by a foil 
of a water-impermeable material, preferably selected 
from the group of polyester, polyurethana, 
polyethylsne and/or polyvinyl chloride materials. 

8»-A procesH for the production of a transdermal 
aeOlcatea paten accorting to any of cl«±» i to 7, 
eametenzea in mat pressure-sensitive adhesive 
oopolyaorc oontaining 17^-aetradiol *« »cltiv« 
ingredient are spread onto a removable protective 
liner and then covered by an outer covering. 
Alternatively the pressure sensitive adhesive 
copolymers containing 17p-estradiol are spread on the 
foil of outsr covering and eventually covered by the 
protective liner in the final stops of production. 
Alternatively, the pressure-sensitive adhesive 
copolymers containing i7^-estradiol are spread onto an 
intermediate liner and then covered by the foil of the 
outer covering to which the copolymers adheres firmly » 
According to this procedure in the final step the 
intermediate liner is removed and replaced by the 
protective liner. 

9. A process for the production of a transdermal 
medicated patch according to claim 8, chiractertzed by 
the following procedure: 

_ the pressure-sensitive adhesive copolymers are 
dissolved in an organic solvent to form an adhesive 
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' mixture; 

• 17^-eotradiol, dissolved or finely suspended in an 
organic solvent or in a mixture of solvents, is 
dissolved or dispersed in the adhesive mixture by 
stirring at a concentration from 1% to 5% (w/v) of 
the dry weight of the pressure-sensitive adhesive 
copolymers ; 

- the mixture obtained is optionally concentrated by 
evaporation of some of the solvent and is then 
spread onto a removable protective liner, preferably 
constituted by a sheet of paper, preferably 
silicone-coated on one or both sides, 
alternatively the adhesive mixture is spread on the 
foil of the outer covering and eventxially covered by 
the protective liner in the final steps of 
production, or 

alternatively the adhesive mixture is spread on an 
intermediate liner which is then covered by the foil 
of the outer covering to which the copolymers 
adheres firmly- According to this procedure in the 
final step the intermediate liner is removed and 
replaced by the protective liner; 

- the residual solvent is dried at a temperature from 
30' to 80* c, with or without applying a vacuum; 

- a foil of thin flexible and water- imparmoablo 
material constituting the outer covering of the 
patch is applied on the layer of adhesive matrix, 
or, alternatively, the foil of the protective liner 
is stucK on tne aoneslve mamx spreau on tuw uul«*x- 
covering, according to the first steps of the 
production process above described; and 

- the composite medicated foil produced as above 
described is cut into portions of appropriate shape 
and dimensions such that they contain the quantity 
of the active ingredient required for the 
therapeutic use. 
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Averages of serum estradiol levels in 20 postmenopausal women 
during the application for 96 hours of DERMESTRIL OTP or 
Reference OTP. 
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